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(54) SEMICONDUCTOR INTEGRATED CIRCUIT AND rTS TEST METHOD 

(57)Abstract 

PROBLEM TO BE SOLVED: To provide a semiconductor integrated 
circuit wherein a memory test efficiency on a plurality of on-chip 
memories by using a march pattern or the like is enhanced. 
SOLUTION: The semiconductor integrated circuit is provided with a 
plurality of bridge circuits (21 to 25) that convert test data 
information from a common test bus (31) connected to a plurality of 
memories (1 1 to 15) the access data width and the address decode 
logic of which differ from each other into access data width unique 
to each memory, convert test address information from the common 
test bus into a bit arrangement unique to each memory, and supply 
the result to each corresponding memory. It is possible to test a 
plurality of the memories in parallel by supplying the test address 
information from the common test bus to a plurality of the 
memories in parallel. It is possible to unify address scanning 
directions of the respective memories with respect to the test 
address information in a particular direction according to the bit 
arrangement unique to each memory by supplying the test data 
information to a plurality of the memories with the different access 
data widths in parallel. 
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TSJ6i-S * * y y >> ^ElB&ISt 

[If** 2] r K^f3- K«ia^*451**<30^ 
* y St^frE* y £T ^ir^^pItg/^SiHlKS:^- 

T#j&i-a * y (:^t^sioy y y ^bbstk 

tt, it^^^!) t^il^;* h^^^b^JiwX^ hT 

[is** 3 ] T?±x7 r —*m(Dmtez>m®:<n* * y 
su^je^ ^ y SrT^-fe^*jW5HB*ii3aiaKSr$tf* 

— y lzB*^T*ir*^— *«fc:aafcL 

frbcOT* H7 K^«*8:*^*!J fcB^TOfcr?/ hffi 

EggS:Ktf\ 1^^^-y t^<;*a»b3fe5!lfc 
H^-^tiMBXtfT 1 ;* h7 Ku*W«£#W&LTafc 

[IS** 4] HUE^y y^EJKtt, Kft^ttftlf!/ h 

[is** 5] we^ y y^mKt±y^y^bott^iii 
*> a r i: zw& t -r zm ** 2X143 safto^wMna 

[IS** 6] t«E7yffaii, Vis**?*/ 

-T £ IS** 5 E«<o 4HH(Mkfl[BI & 0 
[IS** 7] WKE^y y^BKtt, S"Iffi7s/ffg(D 

[if** 8] fltnayy y $*eibi±, ^^ey^b^SE^ 
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SJfclR^Si:* WEJt»#a^J:5Jttt3g*^SiJ<D^y 

way— h#«©uj**»:*y-h#««) 

*r *M» t i" 6 IS** 2 X (1 3 E*fe<7) ^31 #*;fflfH] S§ 0 
[IS** 9] *tTE*»<D**y (0'>fc< tfc— ott-* 
yu^>K— h^^ey -efc 19 . WE-^/^#— h * y i^^f 
iS^^y y s/^EHStt, jtflE*iIx* S^^ttftBt-t- 

* pTIB-e* 5:i &4Wfti -f 5 IS** 2 Xf4 3 E*<z>^ 
[IS**1 0] T^i?*^— ^H^fcafcSto*-* 

ItfBSrA^ Lt*tl$t^^^y ^B^T^ir^-r— * 

^ h^^Wtttttfto^^y^bK^mi-iaai:, as 
^ta^nfc^^ h^-^wttfcMflMimwtsr^^y^ 

[IS**1 1] T K^73- KMiao*ftStt*(0 
^^y 5r*iix^ h^^Sr^LT^iJ^^^ h"Ta^^ 
hMtfcot, KT KU^«*fciftE*iay^ h 

T Ku^WaSrA^UT^MCi-S^^y ^HWcoify h 
30 EWirJ6»i-6«HBt, «*Sixt77h7Ki/^«[« 

it«irSr^^-y *ffi-Clfc«UT^*y3i9— flr«fi:4* 
[§S**i 2] aso^^ey^cov^^^ii 

trlwafclE^tri t ^4#m^-^5IS** 1 1 Xt4 1 2 
40 E*c<Dt^ h^ffio 

[IS**1 3] m^CCO^^r]} <D$:*iZ-0\,^X±f$,£tl 

fc>*yx7-*ai:#uftia<D^*yi9«ft&ao 

«*r3EK*tfr <k£r4fffi£i-£§S**l 1 Xi4 1 2E« 
[§S**i 4] WE«f^^ ; ey^< t fc— of* 

- H^tw ^^-^it^^A^i-^wt^^iati-aiS 
50 **1 2XJ4 1 3E«Or^ h^fc 
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[00 0 1] 
[0 0 0 2] 

C»t5f^ hft«fcov^-CBK*ttfcX«i: bT, » 
S20 0 0- 1 1 1 6 1 8, 1 1-250698 

[0003] ^fc, h-ete, ^y^r^i? 

£T^»£>«:8MBEbJ; 5 fc-TS 

x— * *BrJMfc*#tfc;i-rv^ofc 19 . ^fil-KI&il 

[00 04] 30 

«t?tt, T^*^x-^«^**5«»<^^*ytw»b 

x afeyij lr B T * ir * r - 9 « l-^tfei" 5:tli#| 
[0 0 0 5] 7K^f=i-K!SiI<??S 

9, 7 Ku^^y^y ^yh^^ot^^ yt/uoiR 40 

*m^fa!&\±ftXfa\zm-vxm9:^$i-rziZ t&x% 
ft\f\ rcofc^. tyf ^yy^yscitoTK^ 

/^-y4^fei:j:^^^yfx h*fr*to*t*ix 
[0006] *38W<&sfti±, a<7)^^ y ^^f-f^T- 
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[0 0 0 7] &9£W<Dm<DB#)\*. ttftO^^yfcSsti" 
[0 0 0 8] *»flwiliE^:*(OWIfi<jiSrS/j: 
[0 0 0 9] 

[0010] [1] T***^-*«*>**5«fta>7* 
y aiWMa* y *r ^■fe^wwErteftJiaiiKSSr* 

h x - * It $S Sr «• * y t c B * <D T * ir * x - * *g \z & 
Ktt, Wfttf)* ^ey h/^^b»iJi:T^ h 

[0011] ±ia*»fcihtf, T^-fe^-r— ^<s^a 

[0 0 12] 7K^73-HiiOj|45«ftO^ 

T Ku^flMBSr#^*y \zmm<D\?y hEOT»wK*bT 
#JE1- 5 > y fctfcl6^a«BW>:/ y ^ElSfctttt , 
1S$:<D;*-e y i^ii^;* h'^j^feJfcWRwT 1 * h7 Ku 

[0 0 13] ilE^a^ilxtf, 7K^7 3-Kfill 
(D^^m^co^^V MlTr^ h7 K^«««rt 
?iJ^«&bTt>, yy^^^f^h7Ku^1f«Sr 
SJS^yci^t'y hiE?!»c:*»-t-S. 7^h7K 

^*lRlSrHW^>trs/ hE?iJ^bfc:^oT#^fp]twiK— 

y^-ey icJtts^-f/^-vftificis^ ^y 
[0 0 14] ±ffix^ Hf-*«Wl:»t5yyy^S 

[0 0 15] (2] *f^lSl^-oOili:l 
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[0 0 16] *»H©a*U^o©»dfcLT, flJIE 
:/y y^Htttt^^ey *>feoB»ULtiMBi:#iI^;* h 

[0 0 17] ffirlE7 5/^^S^ T^S7 KU^^7^f 

[oo i 8] itfriayy yi?EWStt, iSE7yffSoB 
[0019] [3] **W<oa*bv^— oo«*t L 
b<^JtK»*ffl*fc<oifc3afpfc«0 3E»wgijo^y s/^s 

[0020] ±E#*fcJ:ntf, ^iso^^-y KittL^ 

¥05fe (Go / No go^J^) &nft?Zk&X$Z> 0 
[0 0 2 1 ] [4] *^PJ(7)M^ Lvn— o«|i: L 

^y-e*>9. ^iE^y^^-h^^-y {d^^tts^ 

[0 0 2 2] [5] T*1r;*x — *«^*fc5*S<7>* 
•=e y Sr*ii7^ h/<^^irtTt^J^T^ ht5r^ h 

t^teS<h, tftfa^iix* h/^^br^ hx — 
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$ nfc x * h 9*- * w«i t mmstitn t * * * y * 

Jt«LTp«*y^9-i»«*:4*-t-5«!ai:, Sr^fro 
[0 0 2 3] :^)77 hlfrifelcjiixtf, T^ir^x-^ 
«^»*"5««(0>^ey Mttr^ hx-*ft$B£3£ 

[0 0 2 4] r Ku^9*3— KMia©»45*»^^* 

i"S*QfSi:, mits#fcil^^ h'^a^x* bT Ku^tS 
$B£A^ Lt^t^^ y lzB#<a try KHJJ^aE* 
tSMlt, &&£intzTX bT Ku^»*S:fflv^J} 

y j£teTJttfci/r> y ^ 9— flMs«:4riti-*«a 

k, Sr^tfo 

[0 0 2 5] ±Er^h*Sianfl 7K^f=>- 

ot, x* bT Ku^-MfWcijEti-a^o^^ey kissi* 
TT K u^-t^^- Klilw*45aft(D^ * y 
[00 2 6] 

40 [0 0 2 7] W^on >t <>^_^ ! a^****^) 

j^iatcAa^nigg ( i o) 2^tu ^cortfflotc, -r>f 

^n^niryih (MPU) 3, llny^Bg (LO 
Gl) 4, 120^^08 (LOG2) 5, |3d^ 

(log3) esw^y^oy^zitu 

Wtw^^tLfcx^ h = ^ hn- 7 9 £{Sx.5 0 rtSB/<^ 
8HTKu^, x-^&t/*J»fS^-Sreflli--5 0 UMBO 
•^5/^083- 511, »K»J»$*t4v^s, MPU30 
50 T^±v — # k LT{£gf+ttbHS^»9ITjElH]^, A 
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tap 1 4^^7x-^3yhn-7, n^-itm 

[0 0 2 8] mi \a^^D Zfx2 y ? 7<OffMP*S0Mi*£ 

^y y^ 7^3<eo^>v^/U7K— h^^ey 

11-13^:2 ffi^T**. TvUtK— h * <=& y 1 4 , 1 5& 
^i-^o 1 1 tel KW (=*n • 7— K) x 1 6 tT 

y h^lBtgSMSr^bT^-fe^y— ^ffitti 6 try 
&>5 0 7«^ey 1 2tt2KWx 8 try K7?IBtSS4Sr*L 
T?±X7*—*m&8 tfy STfc-So ^y 13142 5 
6WX 1 6 try hOiEtg^fiSvfrbT^ir* 7*— 
16 try hT*>5o 14lilKWX8lTy h^SE 

f8tS*Sr*LT^ir^-r-^ffi«8 try hXhZ> 0 ^ 
!/ 151170 4 W x 1 2 try hOlBttSS*^ L7 
X7^-**gl4l 2 tfy K*fc^ 0 

[0029] isw^-h^^ey 1 i, 12, 1 
311 WcifW»Stb4t^s, SRAM (Static Random 
Access Memory) frbf&V , EI*f4 i i'B&"t"5>j&s, ^fy^ 
y^^y^Jg^^^eyir^W h y *;*KK$*L7t 

o^-*ABJ*»-T-*sWK*lxfctry M6S:a#l»tw* 

yflnlM«^!S:Mt5^7A73-y, >^ey 
ir /u^ b^il-r - * »t-»* tii S ixfcffilfctittR Srl^ffi b 

xma-tz^^xT^y^ ^m^—fm^tt-tzm^^ 

— * (DAJlRZJHz^XT HI $ Hi b 

7^-^TO7^7^^l:«^t^)7 Ku^lf^ 

SrttST Ki/^y77, sr/^^e y y - K 

[00 3 0] SJE7*aT^sK— h ^ y 1 4 , 1511 
y^y-fe^Slc, —#taT hJH<£>!7- K»& 

Sr^U S/^^/usK-h^^ey^telt5!7-Kiltel«5R 

[00 3 1 ] ftillE^^e y 11 — 15 14^* T K^73 
- KiaS#tB5*$tb5o Pllx«El3JCfi^^-y l 3(^>f 

1 1 <Dt^- KttS^fiaj^SttSo 
7«^ey 1 3^3— KSS31liBl3^e>Wb^*J:9^, 
7K^a [0] -a [7] ^+lfo^>^y^yh 

i"S±5iw^9, x^ft^-^v^So — ^ >^y 
1 IO73- Ki§gi4T K^*a [0] -a [9] £ + 

lfo^y^ y yyhn^7 Ki^^saxay^y 

-feyUO^^^^^ilY^^l^ft^g)^, a [2] £9 

[0 0 3 2] El 1 K#ij7F;£;ft,5£o< % 2c* <E» y 1 1 
-1 5te%ifo-rz>7]) y«2 1-25 £;frbTlitjie 
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rt«B^8lr«tt-f-5 0 7 f y7'«2 1-2 5|j;r^ 
h hp-7 9 ^iCx:* hffl^EIJS, IP*>B I ST 
(Built In Self Test) [nlB&Srffi /&-r5 0 yy y5>EB6 
2 1—2 5}45£il7"* h/^3 l^LTx* 
o-?9^?)f7hr^M f^H7K^««S 

5c ^y y v*Ellg2 1 — 2 5 teitji£#iix* 3 1 
frh<0*r* hy*—*mm*&** ] J 11-1 5lzmm(D 
7 *±x7—#m\Z&1t±VX 11-15 

7 Ku*W««r#*^ey 11-1 5fcH#otTy 

i:$*ttsjst^^^y 11-1 5 * 0 yy 

y 2^018 2 l~2 5fciJ:5T*ir;*7*— ^ffl^MtT- 

* NT Ku^flMBotTy hEW«JEfcJ:9, 

y 1 1-1 5lffloTX^^tWi^fi/^T> 

21-25 teHKflsaigmjsff-g-jsi 3 2 bra 

MfcttttSiV ^^ey 1 1-1 5^?iJt^^ h^nm 
tl^§lfffllH^i3 2 5r£ilt7^ hnyhn-7 

[0 0 3 3] y^T/UTK— h>^ey 14, 1 5^»ja?w 

ft^n^yy y v ? m?§2 4, 2 sjc^r^r^— 

ii^ MX3 3^SBBt*n, &Wt* h'<* 3 1 
1X7^7^ h^^ey 14, 1 5^7";* h £;h,5<t 

^33 ^Ur7 h^tifesK— hl^t?)T^^^-y 

[0 0 3 4] ffti, EI1^^V^Trt^<^8 t bTT KU 
^^ABUS if-^/^DBU SdSftSMtwtRI^S 
30 H5o ^y 1 l-lSi^y y^E»2 1-2 5 fi* 

[0035] i 4 iniy y ^/U7i?» h > ^ y ffl (oy y ^ 
v?@&2 1 (2 2, 2 3) ^JS*flWBritds«**ix5. 

h^A^^«I#^$:^9«J^^m^ t_r e s bli 
*^ey y-fcry hff-^ t_w el±*#iA^JWf^-, t 
40 _b s 14*^ a.— /io8^(S*T?fc5o t_ckfi^ny 
4Mf^ t_df44 try h^BE^bTt^^ hf—fAJj 
{§-*§- (7"^ h-x-^m«) , t_a Ku^fs-g- (7" 
^ F7 Kl/^ffi«) "CfeSo br^sraliTKum 
^V^SrS^-TS b r_r e f *4^^eytti^^ 
*J*-t"Sfc«)^fflfirffiA*«^ b r_e ntiyy y v 
02W^Sr«5*»Sr*JW-r5«^ br_resbl^y 
y v^lHl^^y ir y Kft^-> b r_s ckl^^rt^^o 
y^A^m-^-Cfc^o 

[0 0 3 6] flUIE^ffi^Sff fflfl *B 3 2 ^ ?> <7> AffiTJ 
50 ft^" (Bllc-fi^D^S^5«^b^Ata*fi-g-) 
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teKAT^i! 9 "Cfo<5 0 br a sync i nfj:x7- 

(S^-S:*PI«B-CA*i-SfS-S--efo5o b r__a sync 
_ou t (ix7Hf^^|^lT^|ttS1l^T'fc5o 
b r_s y n c_i nl^J) y i?IBB0:Rttfr{t'9-b r 
_s ck^iU§(l«AWfftfc5o br_s 
y n c_o u t y v^&^fi^H-^b r_ s c 

[0037] ^^ey -yy^ ^p B v<^ 3 4 Sr^fr tx AtB 

m_r e s b It U ir y Mf-§\ m_w e fi## 

m_b sl^^a^Mfg^feSo m_c k 

[0 0 3 8] rtgB^^8Sr^UTAIil*Six5il«ltif^ 

9 -Cfc So * ^ y fHffllfg^ 0];Ltf resbttJtyh 
ff-5§\ weJ4»#ii*»J»«*, bs(i*^-;H« 

[0 0 3 9] v/Ufyu^trauxlW^SXfl* 
iix* h/^^3 KDffitl&zf!) yi? • ^^ey Rfl/^ 3 4 
^«tti"5^Sr«#t el:J:91Rt5. tu^^ se 

S^XttT 1 ^ hfliO«i£^SJfc18EI»3 8fc#fea&"*-5a> 

[0 0 4 0] -r — *JgBS[E]B3 5l**iix;* h^* 3 1 
*>fe4 try h^ffiT-WiteSixSx^ h^-^W^t tt 

cos^&^x— ^ t_d -=e y i;gt(7)7-^ra 

_d country hfci-ttto^r^-fe^T*— *«fc»Hb 

£ t_d Sr 1 6 try Mcx— ^RH-fSEIKtt, h 
f-*lt«t.d^ify 4 try M-tfcKL 

x* hf-^tti t_dSr4jB3fe?iJS^:TaAi-5 

[0 0 4 1 ] 7 Ku^asSH3B3 6 it, mJlE*iix;* h 
3 1 frh<DTX hT KU^ttffg t_a ^JSt^^ 
^y KB*Otry MEMI-ffi»bT«a^Hl*i-a 0 g 

try he^ijoas'K ::tiirK^^rt^ 

otl^o t-^- 7 a - f x y ^ @K 3 7 I i7 K 
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[00 4 2] t^VrXhlZ^^X. 7*-*® WEISS 3 
5T«J^:f-^m_d^\ T Kl^SEftEIB 3 6 

_q <h ttyy 1 (2 2, 2 3) i:aa^ 

So I!5f- *m_qteir s e I Srfl* LTifcBHE] 

K3 8t ffl^ffl-X-^ b r _ r e f ttJSRBlElB 3 9 £r 
^LTttJKittS[E]S§3 8{d«^$n, SAAf-*^)- 

J:otf^ h^.y— o3B^«lliJ*n5o h^T— 

IT, x5H:«5f^ h7Kl/^flf«t_a*7KU 
*y y?i§]»4 Olcy y^Stu tfc*MB*9 y^E«84 
1 rtHry h *U *Otb*t?fcS^7-77^E 
FLG^II" l" l:§ti5 0 .^Oy^fHWf 
* hffl<o^ny^fs-g-t_c ktrHMSnio 
[0 0 4 3] »»**Lfc^AflMlO^»aar4. 

20 tf— V (OR) 4 3^<toTtf5o 

[0 0 4 4] ttafpy— h4 3(lit^[E]S§3 8MJ;5tt; 

Rfe*tida^y y^iaB^b^jtKiiiB^iajttttt 

x* KT Ku*tt««rRKLT,. T Ku^^^^v§r# 
t^«ftttt»a^J yS>EII&2 5<om^f{f-^b r_a 

M?5««/+Jt^ft (Go/ No go^J^) fi: 

[0 0 4 5] ^JlB^^ 7 h l/^^ 4 2\ttth^tl7 V y 
y^KMEB* ixfc ^Jttflt»tt*>ft lFFf 
31-^4 2AM!2FFfx-y4 2 Bl^oTK 
^nSo 82FFfx-y4 2BH7K^7yf@8 
4 0^7>yf tt7KU^t9S^JiC7yf U mi 
FFfx-y4 2AliX7-77^EFLG4:7s/ft 
^0 5 0 '>7 h l/^^ 4 2 t7 5/f ShWftMll^^ 
f^nyn r_s c k^lpj^bT^y y i^UBRa* 

r_a sync_ou t X oT^V^^i^^fcti bfc 
t*. h=2>hn — 79^ h^^Srffihbfc 
^^n^^ll^^o (Si, T Kl/^7 y^[HlB4 0St/it 
g?*S^xy^[HlB4 1 j&^7*;fT- hU^ 
^42Co- K^tb^)^-r ^ V^li^^r-^^^ n y ^ b 
50 r_s c kC0ft^(7)/</U^^tt-|n)^$iXS o ^-nUil^ 
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*y~7 Y 4 2te{g^b r_resbt!lt^h$ 

*^y?u b r„s c k (O^t^mM LTr — 9 > 
[0 0 4 6] ttJlE^= 3 e^^/N^I±i^iS!i^{ci6V>T, 

|j:^^tV^D5/^br_s ckSrff»U^fj % br 
_a sync_ou t ^fcx?-77^E F LGSrKS 
U "1" ^tBU:^^^rt^P^b 

r_s c kW*«a>fc^9— *£5E^*3 SrflSJ5'J-C# 
So 7^082 1-2 5l:*5ft5'>7 h 

GUgljcOT KU^WSISr b r_sync_out^^ 
}#t§ r i: I: ± 9 X7-?64I:«§ y ^ y 7 Kw*Sr» 

[0 0 4 7] EH5^ttT-KU^3eifclll»3 6^— 
Jtl^o lOT KU^i[£|K3 6tll KWX 1 6 e'y 
b<D/^rV 1 1 tw^t^i-^y V V i>\£}&2 1 
m&X'frZo AATKMff t_a [9 : 0] t m_ 
a [9:0] <DEM*3Ett*l»tt«4 4-CH«»^lT* 

h<DfSfb r_smi:tJoTirl/^^4 5t^5o El 
7^ — Kf&St^iJbTl^So ^co^, X**c^ls\±T 

jftfc* * y ±/ut» L4v ^itn-e** z t £rEBfc1-So 

[00 4 8] H6i:iif^ h=i>Kn-v 9£)Atti;*jfl? 
^^0iJ^$^tS o T^h=iyhD-79^t)-7^^n=i 

BS-rs^.*^ i/$y^— ^sttSo r^h^y hp 
-7 9ii^ br k * y ^ > h tr 

4*t57 KU^* 4 7 S:tt5o 7Kl/^*!? 

[0 0 4 9] H7lw^«r^-T/U7K— hffl^y y^EIBB 
2 4, 2 5<D«*«*fil^Sii5o B4tOfti* 
te^* 3 1 £^1"Sx;* hfcHfestf— h<^iBW 

mffibTzLTfrtf— hr^ h#i§^* 3 3 ^t^jfV 

[0 0 5 0] y^ey t 1 * h«rlwttffli"S*ii^^ 
^Atii^fi-^-) JiBI4i:P]Ct?fc2)o ^^ey^^h^ic 
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Tomvx'fo&o * * si fw»«-g\ m^tt d_ r e s 

b tt »J -fe 3/. Mi*, t d_wefi*^ii*SU»(t#, t 
d_b s /H1R«»-C«>S. td_ck(i^ 

h7-^fl^ t d_a ttl f(D7 Kl/^ffit-Cfc 
So b r_c h p o r t tex aTyusK— h^iffebSr* 

-efeSo 

;o [ 0 0 5 1 ] y * y • y y y *Jtns<x 34^ it ahj 

■§•) i*WTCDii»?T-fcSo m_r esbliyty hfgf 
fl\ MiHm_w e p 1 tt##a*«H»fi*, m__b s 

p 1 \-±*rz?^— A«*wt*-e*>a 0 jek:* 1 Mr 

*t/£bT, m__c kplll^D V m_d p 1 

T 2 ' ^ > m_a p 1 fiT Kl^7, m_q p 1 \*/^ ]} 
boBc^ttlb-r — ^"CfcSo JR2£>T*-fe*sK— H^Stf 
JC1"5^^y»J»«#, #1J;ttfm_we p 2I*»#5&^ 
20 SJffltff-^ m_b s p 211*^- vHS^fS-^TfoSo 
SE^JS 2 0)T^-fe^#— H^itlC bT, m_ckp2tt 
*n m_dp2(j:7^, m_ap2(i7K 
U*. m_q p 2 li^ ^ y ^b^^lliLf-^T'fe 

So 

[0 0 5 2] 8 Jr^LTAfflSSftSitB^ 

tir<D{B%r (HODoJSB-^bOAffiijfB-i-) ttETF^ii 

b s P i te^it^-zi-mmt^xh 

30 Z 0 W\zm&mi<DT?±*7$—h\ZttfcVX* ckp 

TK^M, qpiliR*ttJl7^t-fc5o *2(^) 

p 2H«#ii^S!JW, b s p 2tt^ya-/Ul«fI^T* 
£>S C 5E^SBE^2<7>r^ir^3K— h^»iSLT, ck 
p 2ii^o >y^ft^ d P 2lif^M7-^, ap2 
li7K^flf, q p 2li§c^ttib^-*-efcS 0 
[00 5 3] JK— hiltRESg 5 0 ft, h'<* 3 

1 £3U<DT^ir;*tf?- h^m2<DT^ir^/K- hro±T 

1 cor ^ir^TK— h tM2(DT?±xtf— hcDb'^bhlz 
mm-tZfr*, ft-^b r_c h p o r t CSotMt 
So -7^f^u^trau xli7^t^jK- hSrf^ H: 

il^-TSo "feU^^ s e 1 tt^^e y ^bOR^ffiLf- 

^^rt^<^8^yti^i-s^ i 3itt^^ bmcoit^\Bl^3 

1 ht*r — ^m_q p 1 Xilm_p 2<D^[^)AM 
0^3 8^»*&i-S^Srffi-g- 1 eld^^-TSo 
50 [0 0 5 4] -x — ^Jg§8®^5 2»l*ilx^ h/^3 1 
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comz&fry*—? t_d^^!Jl:if(Df-^m 

_dpl, m_d p 2<D&$\l\?y MS"t"*t>*>T^ir^ 
^-^«»-JRBHi-5. Mtc-r-^®^{El^5 2 tt, td 
_d(Df^Sfi: "l" tr/S#bTSB8bfcr— * t_d<D 

#ti(f«tt«#b r__c hpor tCi!)^ hiitRSSg 
[0 0 5 5] 7 KU^SSttEIttS 3f3, MlS^ii^^ h 

oTV^ 0 Ii:TK^^»5 3^ td_a<7)fS 
8tt "1" fc«#LT«*3JxfcTKW'* t_a<DMT 
tiLVy hSrEtebTBHSM^ey-feyKDr Ku^^t 
So try hiEyiJ^ftStb^T 1 ^ hT Ku*flf«tt:«# 
br_chport \ZX «9^- hil^UKSTiiS^ ixfc 
-2f<7>7^ir;*tf- McM&SJv *Tffitr* MET 

[0 0 5 6] ±IE^— #ai»xtrr Ku-^^JftHttB^J: 

[0 0 5 7] JBS\z jK- h FS^Bt * h <om\^ 
-MS*Sn5o E3 8tcjoV^T^lT^ir^7K— h<7)7 
(tf— h 17 KU^) lira_a pi, g| 1 T^ir 
h<D7*—$ (tK— h 1 ^) (im_d pl^rf 
ft-f-So 827m*-hOTK^ (*-h27K 
UX) tem_ap2 > ^ir^TK— hco-r — ^ 

-f2r-^) lim_dp2S:S!*tSo 
[0 0 5 8] (^Ot^TA-*?— h^^Jffl^yy yv? 

[0059] igcit^^yya^^ 7icjH-5afey9r- 

^m-h^SilSo 7Kl/^a, al, a 2 
C^LTf-^dO, dl, d 2#«#i&*ix, 

7Kl/^a, a 1, a 2 a><b<x — * ^Bt^ttS 
So ft^ULT-^llfflftlt^-^ d 0, dx, d2t 
J£iiS£*x3 0 JH^ffi^-* d x t<Ditmx* 

— §ta*l*ttJ£lX. ft-^-b r_a s y n c__o u t fr&it 
ZthZo CtUZjESbT. ^T^^^bf^h^l 
^^ty7n^T^5t x ^n y ^br_sc 
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r_sync__out£ ttttl^^n^o 
[0 0 6 0] HI OW^^y^D^^ 7^Jt-f53fe9a 

7K^a, al, a 2 d*t bTzK— h 1 fab*?— # d 

0, dl, d2^MH, t<7)l 7K^a, a 

1, a 2Of-^q0, ql, q2^hl^^i^ 
ffi£ix5o Bc^ffib^— ^ttffl^fltx — ^ r 0, r 1, 

10 r 2 ^it^^^^o h 1 iw»-t-5»f ii^XVBK^ 
Hitl^ttTtt, aK— h 2tcte i 0, i 1, i 2t 

[00 6 1] 01 1 Ki±_bEW * o — * i*p 

ix(Sl) , «#5i*7 f -*^-^RBBSn (S 
2) N »#ii*T KU^fcc*ti-5try ME^JOT KU^ 
20 K**fffo*t* (S3) 0 T Ku*«»tt*ic»b-CH: 

• *a*tF#i£*n5 (S4) o 

q) S:K*tHU r*U&#tf#fiSb r_r e f 
(S5) o HsKtt*^— Sct?*>lxtf*&aSrJI*Ti-5 (IE 
»i»T) o tt*tt**S3F— ft-Cfcfttf, ff^br_as 
ync_out = l^Jil (S6) , ^7-77^ 
EFLG^7 5/f|HjK4 1 ^9y^SiX (S 7) , 
30 ^47KM^7^@g 4 oi:7yfJW (S 

8) o t(D'&^ ?u<y?b r _s c k^j^$ix ( S 

9) , :tl(:^Ux7-77^i:x7-ftTKl/ 

^^^t^7^h (s i o) o mm^**^^ 
i/^^4 2M7yf@K4 0, 4id5^yr$nx 

(Sll) , 46JSas»TSix5 0 

[0 0 6 2] J^±iaPJbfc-^-f ^anytW 1 \z£ 

[00 6 3] [l] r^ir^-r — ^ffi^**5«a^.y 
^ey l l-i 5i:*fttf^ hf— *flMB«ratOTfc«»e 
40 LTt), y^EII5 2 1 — 2 5(?)f- *mm\£ii&3 

5, 5 2^7^^ h^— flttm&ttfct^r}) Hif(07^ 
-ir^x-^Bic^i-Se S/c, T K^7=«- Ktt9 
^M^lt^^^y 11-1 5iC3SFtbTx^ hT KU 
^**S:3fc?iJ^fl»&bTt, ^y y5?0l8 2 1 -2 5<E> 
7Kl/^ft0S3 6, 5 hT Ku^tfrSSrSPt 

^ h7 Ku^ifgiiriti-s^^^^^y fc*3it5T ku 
50 ***c*^j5fa*mm<n\?y hEy'Jiwbfc^oT1#^ 
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[0 0 6 4] [2] SfJlS^y * 5*0*2 1-2 5 tt^* 
y 1 1-1 5**boBt*fflbfflf«i:*iST-^ h'<* 3 1 

i/^[47Ki/^7yf0B4Ol:, ^FAwJt«tt*tt^ 
7-77^EFLG £ LTJfct»6*7<y^[gR4 1 Kx 

^£ix5o t^ot, m&oy^-y iwiti-safewf 1 

^ MS*«:9y^EIIS4 0, 4 l *>&mKK9<ftlc«a 

It^pIfg-efcSo 77f084O, 4 1^7 y^tiMK 

v?^^ 4 2 S:Sffli-ntfafe?iJx^ ^f[fi]£g4 
0, 4 l*»bW2fe^«BUAS*5ii:3ft«**fc45 0 
[0 0 6 5] r.C73£^v ^^rt>^^7^77^E 
FLGW7 5/f0IS4 1 Sr^x — T KU^7 y^lHlK4 
0 £ Y) >-^^^±SfEffl!l^ia«i-5o tot, x 

7-77^EFLG^W^W^t>^ d ^Srff 

T^x-SS^T^y l:fcNt5*7-«47 Ki/^^M. 

[00 6 6] [3] flfrlfi^D y^@B2 1-2511 It 

*i-5»a¥py— h 4 3 SrW-t"5^b, s^^y^v 5 
fUK2 1-2 5^*3»t5»a»y-h4 3Sr, SUIfe^S 

5fcKW»»c«KbT**+lxftf. l l 

4 3(7)[tiA^^t5r ^^<fc!9, 1S^^y lw*f-T£ 

(Go / Nogo¥fl5£) Zftte oZt frX* 5 e 

[0 0 6 7] (4) 14, i5l:» 

y«2 4, 2 511, SfrfE*il^^ 
* 3 1 \Z»mtZtf— hlZttlsX&mTX b'<* 3 1 \Z 

[0 0 6 8] K±*«K#^J:oT*Slxfc*WS:iat 
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[0 0 6 9] Mfctf, ^*!)yny^|:$Six5y^!J 

»a*^ov^-ciiii:*3E"5rtB'e*>a 0 its ram 

DtfcoTtiV^ ^^ey Sl^EIIS7 f ny#rtBB2^ 
[0 0 7 0] 

[00 7 1] tib^ T***^-*w^*fca*« 
fc, ^y y^SB34«y^ hx-*iff«£#/£^y KB 

xx b7 Ku^tSfB^^^^e y KH*^>tf y hEJOK: 
20 ^g|-r^r Lfc^oT, T^ir^x— *t§ 

^•fcsiMSw^y wttf^ hT*— *«r«s:atM 

W5^o> ; eyi:*3lt?)7 K^^^t^f^]^ 

y ^ •^'-^ ^ - y * t'n «t s ^ ^ y f ^ 
50 [mi] 5^w*««is]!S^*'t-s ^yy 

[B2] *«MK«4^W«:«aiH]B^-«-efcS^^ 
[E3 3] ^*y^»ft-5^=— K*aSr«*1"SttMBB 

[El 5] T Ku^^ftlHlK^— WSr^-TlHlKElr-fcSo 
[me] h n y h d - 7 ^AtHMS^^Tt 

40 PJ[UXfo5o 

[H17] x^t/utK- hffl^yy ^^[ejkcos*^*^; 

[12 8] 2K- HBTjj^T^ KSrW*i"5tt 

wmxhz> Q 

[B9] y-=ey 7uiy?\zM1rZ>mtlTX bmz*stfZ> 
[810] p«^-y yD^^CJtttSt^r^ h^rtcio^ 

50 «£<o*>r ^ >m-K'fc^c 
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8 rtgBA** 
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